Abstract-By comparing the oil displacement experiment of Huading I and Haibo BI polymer surfactant based on the actual the situation of reservoir in Daqing oil field in this paper, the displacement efficiency for two kinds of polymer surfactant in different concentration and different slug were compared. In the optimized concentration experiments, there was an inflection point of increasing range for the degree of reserve recovery when concentration of Huading I and Haibo BI polymer surfactant is 1000mg/l. The increasing of recovery efficiency slow down gradually with the increasing of concentration; In the optimized slug experiments, the increasing range of the oil recovery was the largest when the injection of Huading I and Haibo BI polymer surfactant was 1 multiple of pore volume injected. Considering concentration and degree of reserve recovery, optimized concentration of Huading I and Haibo BI was 1000mg/l and their optimized slug were 1 multiple of pore volume injected.
I. INTRODUCTION
Polymer flooding could enhance oil recovery by increasing the viscosity of aqueous phase and decreasing the permeability of aqueous phase to improve mobility ratio and enhance sweep efficiency, which is adding a bit water soluble polymers with high molecular weight [1] [2] . Many researchers at home and abroad have always made efforts to the study of oil displacement mechanism for polymer flooding, there has many experiments and researches show that the efficiency of enlarging sweep efficiency and enhancing displacement efficiency are respectively 50%. The field test area of combination flooding has already been carried out in Daqing oilfield, the results show that the increasing of oil recovery is higher by 6%-8% than predicated value which is identified as the function of viscidity and elasticity from elasticoviscous chemical agents which can not only enhance sweep efficiency but only enhance displacement efficiency. The polymer surfactant combines the advantages between polymer and surfactant, incorporates the advantages of tackifying, reducing mobility ratio, enlarging sweep efficiency, improving the ability of solubilizing and emulsifying to crude oil, is a new kind of chemical displacing agent with the single component of a variety of functional groups [3] . Therefore, this part of laboratory experiment has optimized the type of polymer surfactant from Huading I and Haibo BI polymer surfactant, the best concentration of injecting and the size of injection plug [4] [5] [6] .
II. THE OPTIMIZATION OF CONCENTRATION FOR THE TWO KINDS OF POLYMER SURFACTANT

A. Experiment Conditions and Scemes
The onshore oilfield in this paper is mainly aim at the first kind of reservoir, so the cores in the experiment of optimization of concentration and flug are homogeneous cores whose permeability is 1000×10 -3 μm 2 and size is 45mm×45mm×300mm; the saturated water in the experiment is simulated formation water in Daqing whose degree of mineralization is 6778mg/l; the experimental oil is simulated oil from No.1 oil Oil Production Plant in Daqing oilfield whose viscosity is 9.8mPa·s when the temperature is 45°C; the experimental polymer is Huading I and Haibo BI polymer surfactant solution in the different concentration; all the experiments are conducted when the temperature is 45°C; the flooding rate is 0.3mL/min. This paper has conducted four displacement experiments, compared the displacement efficiency of the two kinds of polymer surfactant under the different concentration, summarized and analyzed the relationship between the concentration and oil recovery, ensured the best concentration of injecting. The experiment scheme is water flooding to the water cut is 98% and then polymer flooding whose injection is 0.6 multiples of pore volume injected and concentration is 1000mg/l, then the further water flooding is conducted until the water cut is 98%, next the solution of Huading I or Haibo BI polymer surfactant is injected (whose concentration respectively is 800, 1000, 1500, 2000mg/l and the size of plug is one multiples of pore volume injected), finally, the further water flooding is conducted until the water cut is 98%.
B. Experiment Datas and Analysis
The experiment result Huading I polymer surfactant is as shown as It can be seen from Table 1 that the degree of reserve recovery of water flooding and polymer flooding is nearly, the further polymer surfactant flooding is comparative. Total volume of polymer surfactant increases with the increasing of concentration at the stage of polymer surfactant flooding, and the degree of reserve recovery at this stage increases, and the trend of increasing gets slowly. The recovery efficiency of Huading I polymer surfactant has increased by 3.27% when the concentration changes from 800mg/l to 1000mg/l and the degree of reserve recovery has increased by 3.9% when the concentration changes from 1000mg/l to 1500mg/l, the degree of reserve recovery has only increased by 1.34% when the concentration changes from 1500mg/l to 2000mg/l, which can show that the increasing of recovery efficiency gets slowly gradually with the gradually increasing of concentration. The concentration which is 1000mg/l is an inflexion of the increasing of recovery efficiency, when the concentration is lower than 1000mg/l, the increasing of degree of reserve recovery increases gradually with the increasing of concentration, when the concentration is higher than 1000mg/l, the increasing of degree of reserve recovery decreases gradually with the increasing of concentration. It can be seen from Table 2 that the degree of reserve recovery of water flooding and polymer flooding is nearly, the further polymer surfactant flooding is comparative. Total volume of polymer surfactant increases with the increasing of concentration at the stage of polymer surfactant flooding, and the degree of reserve recovery at this stage increases, and the trend of increasing gets slowly. The recovery efficiency of Haibo BI polymer surfactant has increased nearly by 1.66% when the concentration changes from 800mg/l to 1000mg/l and the degree of reserve recovery has increased by 1.5% when the concentration changes from 1000mg/l to 1500mg/l, the degree of reserve recovery has only increased by 1.28% when the concentration changes from 1500mg/l to 2000mg/l, which can also show that the increasing of recovery efficiency gets slowly gradually with the gradually increasing of concentration. The concentration which is 1000mg/l is also an inflexion of the increasing of recovery efficiency, when the concentration is lower than 1000mg/l, the increasing of degree of reserve recovery increases gradually with the increasing of concentration, when the concentration is higher than 1000mg/l, the increasing of degree of reserve recovery decreases gradually with the increasing of concentration. The increasing of degree of reserve recovery can express the relationship between oil recovery and economic benefit, considering comprehensively the concentration which is dosage and the increasing of degree of reserve recovery which is economic benefit, optimal concentration injected of Haibo BI polymer surfactant is 1000mg/l.
Draw the map between the concentration and oil recovery, the increasing of oil recovery for polymer surfactant, as shown as Fig .1 and Fig .2 . It can be seen from Fig .1 and Fig .2 that the increasing of degree of reserve recovery increases with the increasing of concentration for the two kinds of polymer surfactant, but the ranges of increasing are different, the increasing of degree of reserve recovery is the biggest when the concentration is 1000mg/l, and the increasing of degree of reserve recovery decreases when the concentration is higher than 1000mg/l. The increasing of degree of reserve recovery can express the relationship between oil recovery and economic benefit, optimal concentration injected of Huading I and Haibo BI polymer surfactant all is 1000mg/l.
III. THE OPTIMIZATION OF OPTIMAL SLUGS FOR THE TWO KINDS OF POLYMER SURFACTANTS
A. Experiment Conditions and Schemes
The experiment conditions in this part are the same as experiment of concentration optimization, this experiment has used the concentration optimized to conduct displacement experiment, compared the displacement efficiency when the slugs of polymer surfactant are different, ensured the relationship between slugs and oil recovery, and ensured optimal slugs to make preparations for further diplacement experiment. The experiment is water flooding to the water cut is 98%, then polymer with medium molecular flooding whose concentration is 1000mg/l and multiples of pore volume injected is 0.6, next further water flooding, then slugs of Huading I and Haibo BI polymer surfactant flooding with different multiples of pore volume injected, finally water flooding to the water cut is 98%. The injection slugs for the two kinds of polymer surfactants respectively is 0.6, 0.8, 1.0, 1.2 multiples of pore volume injected, and the above slugs are optimized.
B. Experiment Results and Analysis
The experiment results are as shown as Table 3 . It can be seen from Table 3 that the multiples of pore volume injected is bigger and the increasing of oil recovery during the polymer surfactant flooding stage is higher, but the increasing ranges of oil recovery are different. The degree of reserve recovery of Huading I polymer surfactant increases by 2.38% when the slugs increases from 0.6 multiples pore volume injected to 0.8 multiples pore volume injected, however, the degree of reserve recovery of Haibo BI polymer surfactant increases by 2.38%; The degree of reserve recovery of Huading I polymer surfactant increases by 4.28% when the slugs increases from 0.8 multiples pore volume injected to 1.0 multiples pore volume injected, however, the degree of reserve recovery of Haibo BI polymer surfactant increases by 4.27%; The degree of reserve recovery of Huading I polymer surfactant increases by 1.71% when the slugs increases from 1.0 multiples pore volume injected to 1.2 multiples pore volume injected, however, the degree of reserve recovery of Haibo BI polymer surfactant increases by 1.14%. The above show that when the slug is 1.0 multiples pore volume injected, it is the turning point of increasing range for oil recovery; when the slug is lower than 1.0 multiples pore volume injected, the increasing range for oil recovery increases gradually, when the slug is higher than 1.0 multiples pore volume injected, the increasing range for oil recovery decreases gradually. This paper has used increased degree of reserve recovery in unit volume to optimize the best slug, and has compared the conditions of overall oil recovery and increased degree of reserve recovery in unit volume to optimize to polymer surfactant slug. It can be seen from Fig .3 and Fig .4 that the increasing of oil recovery in the unit is the highest for the two polymer surfactants when the slug is 1.0 multiples of pore volume injected, which can show that the cost performance of the two polymer surfactants are the highest when the slug is 1.0 multiples of pore volume injected, so the optimization slugs for the two polymer surfactants are around 1.0 multiples of pore volume injected.
In the above contrast, it can be seen that optimized injection concentration for Huading I and Haibo BI polymer surfactants is 1000mg/l, and the slug is around 1.0 multiples of pore volume injected.
IV. CONCLUSIONS 1. Displacement degrees of two kinds of polymer surfactant were compared when the concentration respectively is 800, 1000, 1500, 2000mg/l. With gradually increasing concentration, the total recovery rate is on the increase, but its recovery rate increase growth rate is slow, the concentration of 1000mg/l increased the amplitude recovery inflection point. Combined with the comprehensive economic considerations, two kinds of polymer surfactant concentration in the 1000mg/lwhen the parity is highest, Huading I polymer surfactant and Haibo BI surfactant polymer the best injection concentration was 1000mg/l.
2. Comparing the displacement efficiency of two kinds of polymer surfactants under the condition of different slugs, it can be seen that the oil recovery of polymer surfactant increases with the increasing of injection slug, and the increasing of oil recovery gets to the biggest when the slug is 1.0 multiples of pore volume injected, which means that effective availability of polymer surfactant solution reduces when the slug is higher than .0 multiples of pore volume injected, and it shows that he cost performance of the two polymer surfactants are the highest when the slug is 1.0 multiples of pore volume injected, so the optimization slugs for the two polymer surfactants are around 1.0 multiples of pore volume injected.
